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In response to the growing gap between memory access time and processor speed, DRAM 
manufacturers have created several new DRAM architectures. This paper presents a 
simulation-based performance study of a representative group, each evaluated in a small 
system organization. These small-system organizations correspond to workstation-class 
computers and use on the order of 10 DRAM chips. The study covers Fast Page Mode, 
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This tutorial surveys design methods for energy-efficient system-level design. We consider 
electronic sytems consisting of a hardware platform and software layers. We consider the 
three major constituents of hardware that consume energy, namely computation, 
communication, and storage units, and we review methods of reducing their energy 
consumption. We also study models for analyzing the energy cost of software, and 
methods for energy-efficient software design and compilation. This survery ... 
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Power consumption is a major factor that limits the performance of computers. We survey 
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the "state of the art" in techniques that reduce the total power consumed by a 
microprocessor system over time. These techniques are applied at various levels ranging 
from circuits to architectures, architectures to system software, and system software to 
applications. They also include holistic approaches that will become more important over 
the next decade. We conclude that power management is a ... 
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